female mate choice male display motor performance skill vigour Our goal in this essay is to review the hypothesis that females choose mates by the evaluation of male motor performance. We define motor performance as vigour, the ability to perform energetically expensive acts repeatedly, or as skill, the ability to perform difficult motor tasks well. Motor performance reflects most aspects of whole-organism performance that relate to survival, and thus should indicate, more reliably than ornaments do, individual male genetic quality and/or developmental history. Male sexual displays in many animal taxa contain elements of vigour and/or skill, and accumulating evidence suggests that females choose mates in nature based upon their evaluations of male motor performance. We note that male ornaments in many species are accompanied by conspicuous motor display, and we propose that ornaments often arise secondarily as a way to enhance the apparent skill or vigour of male motor performance. More and better methods to measure male vigour and skill are needed, as well as additional studies on the abilities of females to make discriminations of this type. Ó
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Charles Darwin (1859) proposed that many male sexual traits (ornaments and displays) evolve due to sexual selection by female mate choice. In spite of initial resistance to Darwin's proposal, and a subsequent century of limited attention on the topic (reviewed by Cronin 1991), the study of sexual selection currently stands front and centre within the field of animal behaviour. Empirical and theoretical work on sexual selection has traditionally focused on male ornaments, most famously the peacock's (Pavo cristatus) tail. Sir Ronald Fisher (1930) developed a verbal model of an evolutionary process by which ornaments could evolve to become exaggerated, in spite of the expectation that such traits reduce the bearer's survival ability. Subsequently, Lande (1981) and Kirkpatrick (1982) developed mathematical models of the Fisher idea, and a vigorous debate in the literature followed on the question of whether ornaments evolve via the Fisher runaway mechanism, which requires a genetic correlation between the magnitude of the male ornament and the magnitude of the female preference, or alternatively whether ornaments evolve as indicators of male breeding value for offspring quality. Critics of the indicator hypothesis noted that the association between male ornament size and male breeding value would tend to decay, but supporters replied that the decay could be avoided if male ornaments were condition dependent (Borgia 1979; Taylor & Williams 1981; Pomiankowski & Møller 1995; Rowe & Houle 1996; Houle & Kondrashov 2002) . Kotiaho & Puurtinen (2007) provide a more complete review of the history of these ideas.
Nevertheless, there now seems to be widespread acceptance that male ornaments are reliable indicators of male breeding value for offspring quality, and that the primary question about female mate choice concerns the origins and maintenance of preferences that result in the evolution of exaggerated male ornaments. For example, in a terms-definition box in a recent issue of Trends in Ecology and Evolution, Tomkins et al. (2004, page 323) defined good genes as 'models of sexual selection that assume that extreme ornaments indicate the genetic quality of the bearer, defined as breeding value for fitness'. Or, consider Kirkpatrick's (1987, page 45) widely cited formulation: 'Sexual selection by female choice involves two characters, a male secondary sexual trait and a female mating preference'. Data supporting this model, however, are incomplete. Many researchers have indeed shown that females often prefer males with exaggerated ornaments (Andersson 1989; Hill 1990; Møller 1991) , and some studies have reported data on sire effects (i.e. showing that males with more elaborate ornaments sire offspring with superior health, survival or developmental profiles; Petrie 1994). But, despite keen interest on the topic for more than a quarter century, no published study has put these two
